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Abstract of JP200301 7503 

PROBLEM TO BE SOLVED: To reduce a 
process cost. SOLUTION: The dopant 
concentration of a scheduled region for 
forming the side surface of a trench for 
element isolation in an SOI layer 3 is made 1 x 
10<18> cm<-3> or higher and the dopant 
concentration of a scheduled region for 
forming the side surface of a gate trench in the 
trench gate type MOS transistor is made under 
1 x 10<18> cm<-3> . Next, by etching the SOI 
layer 3, the trench 42 for element isolation and 
the gate trench 43 of a trench gate type MOS 
transistor are formed simultaneously. Further a 
thick oxide film 44 on the side surface of the 
trench 42 for element isolation and a thin gate 
oxide 45 on the side surface of the gate trench 
43 are formed simultaneously. 
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(c) fciSi-J: 5 fc, ««M«rfiJffl LfcfKfflMt (y- h 
8Mb) Srff priliit). iST-^Sfffl M-vf4 2co{HS 
ffiKffvSS-ffcJBM 4«rJ&£U [Ridley- h h u-v-5^4 
3 co{H!|ffilr*^®KfcJBS (y- hSHfcffil) 4 5 Sr^fifci" 
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Ifttffat5*li*ftitt, SO I Jf 3iC:fc>tt5Sit 

1 x 1 o 18 cm" 3 K±l:t5i: £t>tc M/yf-y- H 
mos h7y-y^^wy- h h i/yf-roiic^f 
ftfHWw^FttttaSS: 1 x 1 o 18 cm" 3 *ll;U ^rco 
f£t:i, SOH35rxyfy;/tt*^ifflhuyf 
42ih U-^^y— hlMO S h7y-^^©y- h h 

KMMttz J: 9 HtT-#8tffl huyf4 2 coflJffidffv >6Mt: 
I8S4 4&\ Sfc, y— h> h l/yf-4 SWffiiJBtdS^y— 
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l/t< SO Il3Srx;yfyyu, fflffi^s (m) 
ffit4-6*^Kffl hyyf4 2 Wffi# (10 0) 
Bd£&-5 h uyf-f- Hmos h7y^^©y- h 
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/o ?$v>y- 5 SrPl^Ftr^-rSo tLT, y- 

(> n^yf4 3rtt-©y- h6Hfcffil4 5©rtJty- h 

lW»4 7«t5„ 
[0 0 2 3] El 5 KSW-J; (110) 

(111) t45*f»ifflhH'fi:fl[ 
ffi/J* (100) tftsy-hM/yf^tfeiS, HI 
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20 -g-Mli, (10 0) *|g§:tt9<OT\ SOIf©±Si 

(fB2coHagco^j») *2o?sa6«>««S: % SfU 

[0024] EI 7 (a) tr^-ri^J-s yp^ySSi 
<Ojh«c > y a ^tSflSffil 2 Sr^- UT*^f B -> y 3 3 £r 
iaSi--5o tLt, SO Il3Srx y fy^LT h U-V 
f^- Hmos h7y^^»y- h H/yfM 

iO »JsWH*K:Slt©M/yf5lSr, R»K«)«t«. Bl 
7 Til hyyfsi cDtsiiy— h h U'yfMiio h 
uyf5 O cots iris) CT'fcS. Sfc EI7T'l4M/y5 L 
5 1 l4 3*^ttTV^ 0 

[0025] ^^ir. H7 tb) (r7n-rj;9(r, mmt 
M&mm~ffi-)$.vfrmm<n b u>-^5 1 coiUBtr^y => 

v»fkiS5 2 Sr, Sfc, y-hh i^yfW«l:M 
Lfc h l/yf5 OWfilffii^-T 1 - h5§jb^5 3 S:IBIR»fc» 

40 [0 0 2 6] -?rcof|^ EI7 (c) KSW-J: ? ^FM% 
K-^WJJ'ilayi (M5 4, 5 5) Wfift«*Sj; 

diy^^^3. cniciD, m^mm i-yy 

^«ffc«*fc«*fcLfc**«3 hl^yf5 1 rtKl^tt* K 

-T'hsKy ->y 3^«5 4/js, y-i-huyff 

^WCffi^Lfc h U>-^5 Orttw^F^ K— y btf!) 

isy ^^ms stmmzMi&&ixz> (ies$^-s) 0 - 
©i5CLty-hh wyfM«tMtfc l>yy 
fso rt-ecoy— hSMtJgis 3 cort^ry- 

Mir tt©^K-7° l-^y ->y 5^j*$ 
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m-comms 2 £7£/£u z ammm<o& y 

-> y 3 yy- (y- h@&*mffii) 55 1 m-<o 

#'J ->y =>>ffi5 4T*5E*L-fc'b(0^#5>ix-5. 

(0 0 2 8J -w,t5i-L--c. m^-esft^gf/H 
*^tg^jr J: vm+ftffim Y^^kf-YY 

[0 0 2 9] 3*©y-hhl/yf (0 7 (c) 

fflM^v^S:«rici-5wt»::J:!J, y- H ME«> 6 ffiF© 

[0 0 3 0] hi'Vf 5 1«dliy-hM'yf 

fc, h uvf 5 1 <D**c(4 3*et^roffi^ro^ft J; 

v \ m 1 1 m 2 <DmMMffi&m.z-&t>-frxmm lt t <t 

V\ o*9, SO I»3fci3»t5*^Ptffl h^yyco 
fllffi<&»J«^J&*«<D:F*MM»««: 1 X 1 0"cm- ! K 

^lXlO^cm-^llIl, SOI/f3£^ 

y-h h ^ffi«cfflffiA: (110) mtftzm 

«K{H!lffi/5S (111) ffi^fctt (110) ffiift-S hi/ 
ifc(£> h uyf5 1 ©{RJBBKff^BMfcKSr, 4fc, y— h 

y- hawtJRSriaiB*^»*i-4. * ur. y- h h 
f-»*««t-JKj«bfc h i/yf 5 o rt-eroy— hSMfcffll 

[003 1108 ( a ) tr^-T J; o fc, > y a ^Sffi 1 
WJbtoy =^^t^2Sr^-LT*fefi->y =>VS3* 
ieei-5„ -€r L-T\ 0 8 (b) 5 fc, K 

^^^i/^^ytr J; 19 SO lS3(c*T-^ilffl H/yf 
60th UV^y— HMOS h7V^^©y- h h 
UV^6 l*Pl^^i-^ 0 ii-C\ 0J;ttf. sSH=-# 
Stffl h 6 0 cotIS: 2/imtL, V-YYU>^6 
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[0032] ;©H^yf60, 6 1 (OWmzft 17^ 

fc&, 08 (c) m^mmY\y^6 

Qk¥- Y hi^>f6 1 ir*fL hu>^{R!)ffiicSf-fbK6 
2Srff^-T5t irt>»c, *:<F>P{?5\Z.T-Wfo Y—f Ytf'J 
•>yayi («&*mBS) 6 3^y^i-^ 0 h 
uvy*g(Z>j£i y-hhuyf6 lffis^^ica 
4 9, sfH^PSffl huvy6 0»sS4e>&^.fc9K:1- 
/0 5 (tfy ->y = vjgJ¥Xt/hu:^ffi£:K§H-3) <> £ 
r-C, #J;tfi\ gtffcjg6 2<Dffl|J?|4 5 0—15 Onmf 

#>9, ^FM^K-y h^y->y 3ro^ffi4o. 

3~1. OMinffe^o 

[0 0 3 31 TffittK— :/h>K!J -> "lavl* 

6 3 £r^L yf-y< y $ LT> 0 9 (a) {^i" «fc 9 f-. S 
O im3<D±.ffi}o£U<mi L ftMRi Y l/>?6 OWrtgBW 
T«K-/h^U ->y av«6 3*8S5*-f-5i ttfc 

y— h hi^yf 6 1 <DftU<n^wm v— /h^u >>y a 

^«6 3Srai-. *LT S 0 9 (b) l^i?!:, C 
^ tyffiAifctWri 0 DMO S(Df t^Pffl*6 5 

[0034] &*5, mnw^t LT^F^ K-y h 
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Sr^*$-y:-5^ir, hu^ti<7>]Sv^t>y— h h- uy 

6 i fflDttafeiisn, m+ftrnm y yyf6 oiiti 
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m^filffl h i/yf6 o#j<o^7Ky ->y =v^[6 3^-^ 
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Btffl hyyfi hyyfy- hmos hyy^^w 
y— h hyyf iNSKKyftiNPN h^v^^ 

^"f-k huyfy- hlMO s h7y-^^©y- h h 

Ku->f v««Sr J: 9 J: 5 

-&iw®fflbTt>J:v^ (CT^li, /<^^-7h7y^? 

50 7>>mmik£ixx\<^£^®<&) „ 
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[ O 0 3 6 ] 0 1 O (a) tr^i-± 9 SOI 
SOIi3H>Pft, -t<^±a5^^*— ^■V^Lfcv'JJ 3 
yM7 OSrESU ro$/y =^SMkl*7 OSr-e^ 

[0 0 3 7] fit, BIO (b) fc:*-*-* # h 
uyfi:>Ptl«i:M7 4«t6o 

"f-^o ^(OV^y b^-ir^^ts^X* HiO (c) ^ 

^-r <t 9 s^bm n^vf7irtH*w 

fflh^yf (3l/^S*fflhl/XftPlS) 7 3rt(D 
^r- h hl/^7 2rtC»g?ft^74Hol>t(i^x 

i £ 7 3rt0>KMfci«7 4Sr^±-r^o sp*>, hi 0 
(a) w h wyf Migc^t^y- h h uyf 7 

[0 0 3 8] $ HI 10 (d) Jc^i-J: 9 h U 

J^-T^o h M/yf 7 2<artgMo«fctf K 

«l) 7 3tf>rt8M*SS!K m^Blffl h U>^7 lOrt 

»^a*e>*t^<t ttt, hi i (a) 

i-«t5^, cvdK«7 e^Mtti^lfffl hi/ 

>-^7 1 (^)W^CVDM7 
[003 9] Hll (b) -KS%i-J:5te. ®? 

011 (c) \z7jk-tx?K. gmmz-tzztiz. 
73^s^MiK^^y>'y3yg 

[0040] ^Oct5^*HJfi^«8J-«tK«. rft*-? 

yf7 1t^-h hl/yf 7 2 £ KM ^ffiftfll hu> 

f 73^ ^ffl^ffl h u^zmmzKm-tz z t 

[004 1] gijcoflli: LT&coJ: plrbTt ±V\, [Hi 
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o (d) K-/ h/f y v/y ^y§7 5 

yi/y^yK7 5£BfcfeU B12 (a)l: 

^-r«fc5K. CVDM7 6«lti^«ffih 
uyf 7 1 J: C V DM 7 6 T'l^tfo ftt, 
El 12 (b) f^-r<fc5t-, M7 6(^x^<5,^ 

ifciiCMP-e^fifttio hi 2 (c) 

7 8 <=u-**«#t>ifa«) Sr^-r^o 
;o (m5(omm<Dnm) mz, m^<omm<o^m^. 14 

[004 2] H 1 3 (a) tr^i" X 0 \Z^ SOI 

so im3\zttL'<*—~>y\stimtm8 o*^^ 
<t itffl^tso ims^^^^^vxm^mm b 

l/yf81^h U-V^— hSMOS h7y^^(D^ 

- h h uyf 8 2 1 yf«ffl h i^yf 8 3 (H^ 

[00 4 3] ^IT, 013 (b) fc*1"J; 5Ks # h 

±5^#M^^o«S:KW-r«o Hi 3 

( c ) \z?jkirX^\z^ y-hM/y^8 2ortto s «* 
9, ^#86/8 M/yf8 l^rtaw*»£fefct*J;5fc 

5fj»« k-t" h^y-yy^yi (y- htttmn s 

>-^8 2^*ii:^F^K-^ P h^y v-y =J^«8 5<Djgi 

J¥*8a;tfi-So ^tt, Hi 3 (d) \Z7jk-rXo\z, 
30 y^y<y^-t^>t, h^Vf 8 2 rtM^feK-^h 
#y v-y =i^JK8 M/yf8 1rtHtt»4 

[0 0 4 4] 3l#$c£, HI 4 (a) 5 fc, C 

vdbmuks 6£^LT*^gf£ffl H/yf8iort 

g&3rCVD®tffcJR8 6"Ca*iitP 0 ^tt, CVDKMb 
HI 4 (b) IZTjk-TX?^ Jxyhxyfy^l: 

i5KWy»tffi^yf83 (xi i-??mmm hi/ 

40 Hi 4 (c) ^*-f-J:5fc, Ku-rv««cfflhi-v 
f 83 (xi Uffmt&m b UV^o^T t>fR)li) cort 

^8 7 8rSfta^"eKwy- ^^^^mmt-r^ 0 

[0 0 4 5] zcdx 3l:^ftiiiaotl), 
ftffl huyf8 1 <ty- h huyf8 2^r KM 
ffl M/yf8 3 fc=i ^yf§:»l:M 

[00 4 6] *HJ6^ffi^*3 v ^Tt, hi/y 
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75 

(mecomm<Dmm) m^. ge^s^isr, mi 
[0047] ^mmcommn, n-is (Dm&mm 

OS h^^^^^^^Y^yi^^iry-^^^M^ 

mz%fm-&z>o mi \zRfrz>*mmm^&vz>¥m 
&mw*mi 5\z^-r 0 mi 5(D*m&mm\z&rtz> h 

uyf^- Mmos h7^^OT l 6 \^-tm& 

[0 0 4 8] 6lZ&\,^X. (110) ®£3Effi£-T 

-5NS^i)^yf (f5l-100/im) S\Z^-^r^/U 
Pg«9 2«^^HC ff^P®«9 2 

tl/^o t^Pffl^9 2 i:N + y-^^«9 3 

VilSriB^Tl^o *fc, ^-^A-PfflJi£9 2<£>3cJf£{$ 

- h h 9 5 y-hh 9 5 COfail 

®?jt:^9 ecort^im^y *>y =uxy- bmm9 7 friz 

a^txTV^o Nlv^Ji ^^3T-c7)^^^yuPffiJ^9 
2frbMF3lstznmz&\,-XN+ KM >-ffi^9 l^ff2 

[0 0 4 9] #CK, »it^?£^o^TlftPJ-r^ 0 01 7 

( a ) tc^-r j: 5 , n- > y = 10 0 <£>«Jfg& 
t:iil01 SrJgj*i-5 0 ^tt, 017 (b) Ki^-r 

fc*^4fctt«« (lX10 18 cm- 3 W(DK^y« 

s) 102 zmtft-rz 1 1 h temfemmzmyatcmm 

m&N+JS) 10 3S:Mt5o £?>K:. HIl 7 
(c) \Z7jk-f£o\^ rco*«l 0 0C0jiT£i£^U 
v-y l 0 4<E>±tt:*6igUBSl 0 5S:frLt^y a 

yS«l00^!)^fc^ o tt, i/JaySSi 
0 0Sr*BMti"5 ^ irlrJ: 9, SOlSS^#bti§ 0 
[0 0 5 0] 018 (a ) iz^-fJ: 5 s 

OIil00IC#LJl*tt9x5/hxyfy^ (#J;Ltf 
TMAHxj'f) SfcttK9>f ^yf'i'^SrfrV* Fl/^ 
f 106««o huyf 10 6i^t5«(jl 

fi, huyfy-MMOS h7y^^^ft^ 
«43±vy— ^««i:*588fil!:T**>5o 018 

(b) fcSH-J;5te:* JS^Lfc^fc w ^^iy^/^S^T 
h U>-^ 1 0 6rtK^**yup<fi# (^fit»Jl) 10 

cmp («f«) \zx^mm^mt^^o 

[0 0 5 1] 018 ( c ) X 0 \Z S 4 * 

^&AtmiM\zXK> i/» nyfi o OKjtfbgg^Nr 
1 0 2 ^*1"St£««« 1 1 0 SrJ&*1-5 0 $ 



(9) 2003-17503 

7tf 

019 (a) l^-t" ± ? IC, #hl/yf (f?IT-# 
mm hi/yfi 1 1 a, h hl/yfl 1 lb) 
ATZtkWz&bwrMzmtMi l 2^tt^ 

5^yayI113S:*«t5. BP*>, SOlSfi^i 
BB^b, (ill) ^^f^Sfflhi/yfi 

Hat fflSE^s (ioo) ttzztf— h Fuyf i i 

70 9, h \s^W<Dmtm% 100nm-30 

OnmiWU IWfrfc^-h HU^W^iMtttS: 5 0 
-15 0nraMt5 e ^bT, M/yfrtC^ftK 

[00 5 2] -t Lt\ 019 ( b ) fcjjrf i 5 0ffS 
l:J:DCMOSi:^^-7 h7y^^^ hi/yfy 

-hLDMOS(Ottfi«t^o :^@19 (b) 
{^jo^TSO Ii3T*^W^7 h7V^^^CM 
20 OS^JfigBfc, lX10 18 cm- 3 ^K^FI$ 
^r^-T Sffi^ 10 1, 10 3 riMSESo 

[0053] m i 5 (DmmmmxfD 

fy-MMos v^^o^^^/^i^^octr/y 

Kt-T^^/^^^^J:«9^JO h l 0 6£r?£j5j<;U 

aabfc^tf^^->^/ufig;*^j: «9 h i/yf l o 6ft\z 

50 107, i o 8 -y^^^i^y-^l 

i*£Lfc 0 ioT, hl/^-MMOSh7^ 
* (*ihuyfy-h/^-MOS) ^y— 

Srt^lBirftSo Sfc, ^**/u«#-*y-;*«« 

■tjiowtjjso fci d *Wfl5a^^# < ft 9^rt^s, 

40 t°/f x«^-T 5 /hiMfc-f- s n ^ ^ pjfg ^ ft ^ 0 

[0 0 5 4 ] giJ<E>M£ UT, 0 2 OCSti 9^, hi/ 
yfy-MDMOsm^ KM vffitti 5 OSr, 

010, ii *m\<^xm.w isttm&mm tti 200 
hi/yf 1 5 irt^#E»K— ^N^y *>y aviuti 5 
2 t?«>^>B»S:JIMa«t «t 9 tt» r i J: 9 ^ 
U-Ctiv^o rwi5l-t5t, 01 5W±TSffi^ 
b^tySAia^) KM^««9 lSr«*"t-**& 
Jwit-<, «*|r|«) K K yi«Ott* 0 Sr»i5 - i «s 
-*imt ft 9 *T-^/J^tSrHS r. t *s-e# So 
50 [00 5 5] teC0SiJ«i: UT, 0 2 1 X o ir x « 
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17 

O Ig3IC*3ttS Y\y^¥— hiMOS h7^^ 

(^9 2fttM) ^.ttfy-^Wgc (£F 

^93 x-at-tmrn) t * z> mu^mi>& ^x^iyf 

y^^li Kr^ais/^v^c: J;I9S'J« 1- 12 1 
^lrtWiUfifeK-T'h^l^O, 9 2, 9 3 
— ^ffi^t L-Tt if^ftiliCMPCi /0 
[0 0 5 6] 02 2(d*-r<t 9t-, 3f^#8t 

k xwa i 3 o -e*iiasf) . k y 7 h«i$ 
(«f*i 3 lX'^-rmm) . ^ («ft9 2t 

«i-*jjf) *sJ:t/y-^«* («Ft9 3-e*tli) £ 

b'^^-yt^fttit) huyf i 3 2rt»^^K— 20 

7"h*iftil 3 0, 1 3 1, 9 2, 9 3^MUF 
[ID l ] »tro^fi{-*3^'5^^gw«iE»fffi0. 

[El 2] ^!7— h^V-^^CDpMsjBEI, 

[El 3] ^<!7— h^^-^^cotibf^lftB^WTt^roElo 

[Ei4] sfiro*js©»i«-e«5«jgxes:ittM-rsfc«> 

<£>«*»rffiEl. i0 
[EI 5] ffi7J{]£$:IftBJ-t--5fci60E]„ 
[EI 6] ffi*ttSrttWr5fc»«)H. 

[Ei 7] w,2<Dnm<Dwmx(ommTM^mm-rhtz.>b 
[ei si w,3<vnm<Dwmx'<nm^TM*nw-tz>tz.th 

[El 9] *3 0ifeltO»l»-e«?«itxe*lftW-*-5fc«) 
(D^WffiEI, 

[eii o] &4<Dmm<Dmmx'<nmm.T.m&VLw-rz>ti 
#><ommmmo 40 
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ieii 1] &4<nmM<nmmx'<D$mjLm&®.m-rz>tc 

[Ell 2] S'J0"J^MitX@SrtttB>l-rsfc«6w^»rffiEi„ 
[Ell 3] »5©Hlfi©»tB^©«iiXaS:ttW-f-5fc 

sbWiE^fffiEI., 
[Ell 4] mScDllJScO^SiT'COMitimSrlft^-r^fc 

«5<£>&£rffiEI. 

[Ell 5] *Jfiro^ffifc*3tt-5^fr^Bro«»rffiElo 

[Ell 6] x<!7— K7Vv?*^tf5g¥SBEl<, 

[Ell 7] *6«>SQt©jg|8T?«>i43SxeSrttW-t-5fc 
fe^gl^fffiElo 

[Ell 8] m6WHJg<7>^ffiT'WSl3txa^Ift0Ji-afc 
«>ro^»fffiEI. 

[eii 9] m6(omm<ommxcommx.u%:mm-r^tz 

[EI2 0] SiJffl<P¥«feKIE<B|ftBr9H. 
[El 2 1] |felt«)»ttfc*i»t5x<!7-h7V^^«>« 
»fffiElo 

[E122] mmfDMffiiz&rt %s«7- h7y-y7?©gt 

»fffiElo 

l-yy^ygs, 2-f jaywut. 3 -¥16*5' 

llayf, 4 0 -iSSffg, 4 1-JtlM, 4 2-1 

=f-$wm\>wf-. 4 3-y-hhyyf, 44-iMk 
a. 4 5-y— hgfc-flsJK, 5 0-hyyf, 51-y- 
t-hyyf, 5 2-iftE 5 6 0 

-ift^#S£ffl hyyf, 6 1-y-hhyyf. 62- 
gMkJg, 6 3-jK!J-y!J3yE 7 1 -JlH^ttffi h u 
V^, 7 2-y-M>uyf, 7 3-KMyg^h 
l/yf, 7 4-M, 7 5 K— ->V 

= 8 i -sl»d»i h uyf , 8 2--y-hhU 
8 3-KKy^«fflhuyf« 8 4-itt 

8 5— *#MftK— T'hTKy^y =^BS, 8 7-4IM 
fit, 9 2-ft^8, 9 3-y-T.m 10 6- 
hl^yf, 10 7-ilfi (.^^r^/^mm) . 10 8- 
iff (V— , 12 0-xlfl (K!)7h«* 
<£>— g|5) , 12 1-huyf, 13 0-itl (K^-r 
, 13 1-xff (Ky7Fi)» , 13 2- 
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(51) Int. CI. 7 WSUIB-S- 
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27/06 

27/08 3 3 1 

29/732 
29/786 
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H 0 1 L 29/78 
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T-7U-K (#*) 



6 1 3 A 
6 2 0 

L 

3 2 1 C 
1 0 1 U 
P 
D 



F^-A(#%) 5F003 AZ03 BA25 BA27 BC08 BJ15 
BP11 

5F032 AA01 AA35 AA45 AA47 CA03 
CA17 CA18 CA20 DA25 DA43 
DA47 DA53 

5F048 AA04 AA05 AA09 AC03 AC05 
AC06 BA10 BA16 BB05 BB19 
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5F082 AA40 BA05 BA06 BA21 BA47 
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5F110 AA16 AA30 BB04 BB12 CC02 
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FF02 GG02 GG12 GG22 GG34 
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